1
H NMR spectra were recorded on a Bruker AM-400 spectrometer for solution in CDCl 3 with tetramethylsilane (TMS) as internal standard; J-values are in Hz. Mass spectra were recorded with a HP-5989 instrument. All of the compounds reported in this paper gave satisfactory HRMS analytic data. Melting points were determined on a digital melting point apparatus and temperatures were uncorrected. Infrared spectra were recorded on a Perkin-Elmer PE-983 spectrometer with absorption in cm Chiral HPLC was performed on a SHIMADZU SPD-10A vp series with chiral columns (Chiralpak AD-H, IC-H, AS-H, PC-2, PC-4 columns 4.6 × 250 mm, (Daicel Chemical Ind., Ltd.)). THF, toluene and Et 2 O were distilled from sodium (Na) under argon (Ar) atmosphere. CH 3 CN, 1,2-dichloroethane and dichloromethane were distilled from CaH 2 under argon (Ar) atmosphere. Commercially obtained reagents were used without further purification. All reactions were monitored by TLC with Huanghai GF254 silica gel coated plates. Flash column chromatography was carried out using 300-400 mesh silica gel at increased pressure. All of the 3-isothiocyanato oxindoles were prepared according to the previous literature. 
General Procedure and Data of Substrates 3
Under argon atmosphere, dibenzylidene acetone 2 (0.25 mmol) was added into a solution of 3-isothiocyanato oxindole 1 (0.20 mmol) and Q-7 (0.04 mmol) in toluene (4.0 mL) with H 195.4, 175.9, 163.4, 142.4, 138.8, 137.7, 135.4, 135.2, 130.0, 129.4, 128.9, 128.7, 128.2, 127.9, 127.8, 127.6, 127.4, 126.4, 124.4, 122.6, 120.3, 116.3, 112.9, 109.3, 72.3, 54.2, 44 128.9, 128.0, 127.4, 126.3, 124.2, 122.7, 119.7, 115.8 2, 175.7, 163.0, 142.4, 137.5, 136.6, 135.2, 133.8, 133.6, 130.3, 129.0, 128.9, 128.7, 128.2, 128.0, 127.4, 126.3, 125.2, 124.1, 122.8, 120.5, 112.8, 109.4, 72.1, 53.4, 44 4, 175.6, 163.1, 142.4, 142.2, 137.9, 136.8, 135.1, 134.2, 132.2, 131.9, 130.4, 129.7, 129.0, 128.0, 127.5, 126.3, 124.0, 123.7, 122.8, 121.9, 120.6, 112.6, 109.5, 72.0, 53.5 2, 176.0, 163.5, 142.4, 139.6, 137.5, 137.4, 135.8, 135.2, 132.7, 129.9, 129.4, 128.9, 128.7, 128.1, 127.8, 127.6, 127.4, 126.5, 124.5, 122.5, 119.4, 112.9, 109.2, 72.3, 53.9, 44.1, 21.4 176.0, 163.9, 160.6, 158.9, 142.5, 137.4, 135.3, 131.1, 130.0, 129.2, 128.9, 128.3, 127.9, 127.4, 126.5, 124.6, 122.6, 118.8, 118.0, 114.1, 113.8, 112.6, 109.2, 72.3, 55.4, 55.2, 53.6, 44 175.9, 163.3, 152.7, 150.8, 142.3, 137.2, 135.7, 135.3, 132.8, 129.8, 128.8, 127.8, 127.4, 127.3, 126.3, 125.6, 125.4, 125.1, 124.7, 122.3, 119.8, 112,8, 109.1, 72.5, 53.9, 44.1, 34.7, 34.4 4, 175.7, 163.3, 155.5, 139.1, 137.7, 135.7, 135.5, 135.4, 129.3, 129.0, 128.9, 128.7, 127.9, 127.8, 127.6, 127.4, 127.3, 125.3, 120.3, 116.3, 112.0 1, 176.3, 163.1, 161.2, 143.9, 139.2, 137.5, 135.5, 135.3, 129.3, 129.0, 128.9, 128.6, 128.2, 127.9, 127.5, 127.4, 125.3, 120.4, 115.9, 113.4, 106.1, 97.4, 72.1, 55.3, 53.9, 44 195.3, 175.9, 163.0, 143.3, 139.1, 137.5, 135.4, 130.1, 129.3, 128.6, 128.3, 127.8, 127.5, 126.3, 122.5, 120.3, 113.2, 108.2, 72.3, 53.7, 27.0 195.4, 175.9, 163.4, 142.6, 139.0, 138.5, 137.6, 135.5, 135.1, 130.0, 129.6, 129.3, 128.7, 128.3, 127.8, 127.5, 126.3, 125.2, 124.5, 122.5, 120.4, 112.9, 109.4, 72.3, 54.3, 44.2, 21.3 44-7.29 (m, 12H, mixture), 7.15-7.11 (m, 3H, mixture), 7.07-7.04 (m, 6H, mixture), 6.99-6.90 (m, 9H, mixture), 6.67-6.63 (m, 4H, mixture), 6.48-6.39 (m, 4H, mixture), 6.25-6.18 (m, 2H, mixture), 5.07-4.98 (m, 2H, mixture), 4.82-4.76 (m, 4H, mixture) 195.3, 195.2, 176.0, 163.4, 163.3, 142.4, 142.3, 138.7, 138.6, 138.5, 138.2, 138.1, 137.8, 137.7, 137.6, 135.5, 135.4, 135.3, 135.2, 130.1, 130.0, 129.6, 128.9, 128.8, 128.6, 128.5, 128.3, 128.1, 127.9, 127.4, 126.4, 126.0, 125.5, 124.7, 124.5, 122.5, 120.4, 112.9, 112.8, 109.2, 72.4, 72.3, 54.5, 54.2, 44.1, 31.6, 21.6, 21.2, 21.0 (d, J = 7.6 Hz, 1H), 7.48 (d, J = 7.6 Hz, 2H), 4H), 8H), 2H), 6.59 (d, J = 7.6 Hz, 2H) 8, 174.5, 158.9, 142.7, 137.5, 135.7, 134.8, 130.3, 130.0, 129.1, 128.9, 128.7, 128.6, 128.5, 128.1, 127.7, 127.5, 127.4, 127.0, 124.1, 123.6, 109.4, 73.8, 58.8, 48.1, 44.8, 44.0 
VCD and IR experimental
VCD and IR spectra were measured using a BioTools ChiralIR-2X FT-VCD spectrometer, equipped with a photoelastic modulation and a mercury cadmium tellurium detector. About 4.3 mg of compound 3ba was dissolved in 150 L CDCl 3 and placed in a BaF 2 cell with a pathlength of 75 m. Data were acquired at a resolution of 4 cm -1 for 7 h. The corresponding racemate was measured under the same conditions to obtain VCD baseline.
VCD and IR calculations
The assignment of absolute configuration with VCD method is based on comparisons of the experimental spectra with the theoretical curve obtained by density functional theory (DFT) calculations. Molecular model of (S,S)-3ba was built and subjected to a conformational analysis using the Monte Carlo protocol at the molecular mechanic force field MMFF94 level with Compute VOA (BioTools Inc., Jupiter, FL). Within a 10 kcal/mol window, 36 energetically distinct conformers were predicted. Geometry optimization of these conformers were then carried out using the B3LYP hybrid density functional and 6-31G(d) basis set with Gaussian 09 (Gaussian Inc., Wallingford, CT). The four conformers in the initial 1.8 kcal/mol range, contributing to 100% of the conformational population, were frequencies calculated at the same level of theory. The structures of the most stable conformers and their Boltzmann populations based on B3LYP/6-31G(d) energies are shown in Figure 1 . Boltzmann-population-weighted composite VCD and IR spectra were then generated by Compute VOA. Theoretical curves for (R,R)-3ba were deduced from (S,S)-3ba. As enantiomers, their IR curves are exactly the same and VCD spectra are mirror images. Figure S3 and Figure S4 show the experimental and calculated VCD and IR spectra over the range of 920-1700 cm -1
. A scale factor of 0.975 has been applied to the calculated frequencies to overcome a systematic overestimation of the molecular force constant values by DFT. The good agreement between the corresponding spectra of compound-3ba and (S,S)-3ba, leads to an unambiguous assignment of its absolute configuration as (S,S). 
